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Dynamic performances analysis for HTS SMES Used
in Power Grid Based on a Novel Field-Circuit

Coupled Method
Monday 28 August 2017 13:15 (1h 45m)

High temperature superconducting magnetic energy storage (HTS SMES) is expected to be utilized in power
grid for dynamic power compensation with low losses and high energy storage density during steady-state
operation. Under transient operating conditions, especially in the case of fast power switching process, AC
losses of the SMES will occur and lead to changes in equivalent resistance, total inductance, and critical
current distribution throughout the magnet. In this paper, the dynamic performance of a 150kJ SMES has
been analyzed based on a co-simulation model of MATLAB and COMSOL. The SMES element is a customized
module by self-code S-Function in MATLAB. A magneto-thermal finite element model based on the PDE and
Heat Transfer Modules of COMSOL is built in the module. Thus, the operating states of the SMES such as the
distribution of the AC losses, magnetic flux density, critical current, maximum temperature increment, and
the fluctuation of inductance and equivalent resistance have been comprehensively monitored in the power
switching process.
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